Abstract-In a quasi-experimental pre-and postdesign, we examined the effect of rollator use on functional rehabilitation outcome in geriatric patients. From a sample of 458 geriatric inpatients, we matched 30 subjects who were not using assistive devices in their everyday lives but received a wheeled walker at the time of hospital admission (first-time user group) according to their admission scores on three motor performance tests (Timed Up-and-Go, Five-Times-Sit-to-Stand, and Performance-Oriented Mobility Assessment-Balance) with 30 patients who were actively using rollators as their primary walking aid for at least 3 months (long-term user group) and 30 control subjects without walking-aid assistance. Measurements were repeated after the inpatient rehabilitation regimen. The Kruskal-Wallis test did not reveal significant group differences in rehabilitation progress. Controls and device users, regardless of walking-aid experience, demonstrated nearly comparable mobility, strength, and balance improvements. More than half of each cohort (controls, n = 22; first-time, n = 17; long-term, n = 18) achieved functional gains in all three motor tests. The study showed that rollator assistance does not interfere with rehabilitation outcome and, to some extent, legitimates the prescription of assistive devices to improve confidence and restore or maintain motor ability at the highest possible level.
INTRODUCTION
Ambulation assistive devices are increasingly used to prolong independent ambulation and participation in societal life [1] . Because of the benefits, assistive devices are also prescribed in geriatrics to enhance stability, facilitate independence, or increase safety and security [2] . At the same time, authors have assumed that the regular use of such devices could lessen mobility-related activities of daily living function [3] .
Because healthcare professionals and insurers are challenged to establish effective rehabilitation interventions, research focuses on internal and external factors that may limit functional gain or impact on the overall rehabilitation response. Cognitive impairment [4] [5] , motivation [6] , and depression [7] [8] [9] are discussed as possible obstacles in motor rehabilitation. Although a substantial amount of social money is spent and a significant number of geriatric patients use and/or receive wheeled walkers [1] , even during inpatient rehabilitation, to our knowledge no literature reports on the rehabilitation outcome or the functional gains that device users can achieve during active rehabilitation. Therefore, the present study examines the effect of rollator use on functional rehabilitation outcome in geriatric patients.
METHODS

Study Groups and Matching Procedure
The study included 908 elderly Caucasian inpatients consecutively admitted to a local geriatric rehabilitation clinic in the years 2006 and 2007. From 458 inpatients with full admission and discharge data sets, we selected 219. Selection criteria were at least 65 years of age; independently mobile; able to understand and follow study instructions; and able to perform the Timed "Up-and-Go" test (TUG), Five-Times-Sit-to-Stand Test (FTSST), and the Performance-Oriented Mobility Assessment-Balance (POMA-B). Patients with acute neurological impairment (acute stroke, Parkinson disease, paresis of lower limbs) or other severe physical or psychiatric illness (e.g., vestibular impairment, uncontrolled diabetes mellitus, acute myocardial infarction, substance abuse) were not included. For motor-performance baseline matching, we assigned the 219 inpatients to three study groups according to their rollator experience. Eighty-one geriatric inpatients who were not using assistive devices in their everyday lives but received a wheeled walker at the time of hospital admission (first-time user group) were matched with 63 patients actively using rollators indoors as well as outdoors as their primary walking aid for at least 3 months (long-term user group) and 75 control subjects without walking-aid assistance. We used standardized selection procedure to match each individual in the first-time user group with one individual in the long-term user and one in the control group, according to the three motor performance test scores. For matching, sample distributions of each of the three admission baseline scores of the firsttime user group were divided into three terciles (upper, middle, and lower). The obtained tercile "boundaries" were used to classify and match individuals of the longterm user and control group with individuals of the firsttime user group in the upper, middle, and lower tercile for each of the three motor performance tests. In other words, every individual in one group was tercile-matched with one individual in the two other groups on the basis of each of the three admission motor performance tests. As shown in the Table, the matching procedure resulted in three congruent baseline motor function cohorts of 30 geriatric inpatients each. Figure 1 illustrates the selection process. Rollators with four wheels (two guide rollers) were used for walker-assisted gait. Average Mini-Mental State Examination scores ranged from 24 to 27. The mean ± standard deviation (SD) length of stay was 28.7 ± 13.9 days. During rehabilitation, subjects participated on average in 12 sessions, 30 minutes each of physiotherapy; 6 sessions, 30 minutes each, of ergotherapy; and 13 sessions, at least 20 minutes each of ergometer exercises.
Table.
Matched group characteristics of first-time (n = 30), control (n = 30), and long-term (n = 30) groups according to motor performance tests (terciles of TUG , FTSST, and POMA-B test scores), number of subjects (n), and age (years). 
Terciles of Motor
Motor Performance Testing
The three motor tests were carried out by experienced physiotherapists at the time of admission and rehabilitation discharge. We used the TUG, a valid and reliable screening procedure, to determine patients' functional mobility [10] . Subjects were timed while they stood up from a standard armchair without using the upper limbs, walked 3 m, turned 180°, returned, and sat again. The participants were instructed to perform the TUG at their normal speed, and they performed one trial before they were timed. Device users were instructed to use their walking aid during test completion. Study participants who received a wheeled walker at the time of admission were given sufficient time to familiarize themselves with it so we would obtain valid information [11] .
FTSST was used as a proxy measure of lower-limb strength and hip-surrounding muscle function [12] [13] [14] . The FTSST transfer requires that the individual exert forces with appropriate magnitude and timing. All subjects began by crossing their arms on their chests and sitting with their backs against the chairs. Subjects were allowed to place their feet comfortably under them during testing and instructed to stand up fully between repetitions of the test [15] . The time required to complete five repeated chair stands was determined. Sufficient reproducibility [16] and significant relationship with fall risk in older adults [17] have been demonstrated with the FTSST.
Balance capacity was rated by the POMA-B. Consisting of eight items, scored on a 2-or 3-point scale, and resulting in a maximum score of 15, this subscale has also been identified as an independent predictor of future recurrent falls [18] . Interrater reliability for the POMA-B subscale was good to excellent across many raters of varied experience [19] .
Data Analysis and Statistical Methods
For every motor test, we calculated the difference between admission and discharge scores at the individual level to assess and compare the intervention effect and the functional gain in mobility, strength, and balance between groups. We used nonparametric testing (KruskalWallis test) to determine differences in absolute rehabilitation gains and frequencies between groups. A level of significance was determined at 95 percent (p < 0.05).
RESULTS
Controls and device users, regardless of their walking aid experience, demonstrated nearly comparable mobility, strength, and balance improvements (Figure 2) . Thus, a Kruskal-Wallis test did not reveal significant group differences in rehabilitation progress. Categorical testing also demonstrated no significant discrepancy between the observed and expected frequencies, because more than half of each cohort (controls, n = 22; first-time, n = 17; long-term, n = 18) achieved functional gains in all three motor tests. TUG subgroup analysis, with respect to the degree of functional dependence at discharge, indicated that two controls and four patients of the first-time and the long-term user groups needed 30 seconds or more for test completion.
DISCUSSION
In the present study, practically all geriatric patients, walker-assisted and unassisted alike, improved their motor capacity during rehabilitation and demonstrated enhanced abilities to perform functional activities or assist in self-care at discharge. The functional performance at baseline as well as the overall rehabilitation gain was comparable with findings of other authors [20] [21] [22] [23] . However, because of the TUG subgroup analysis, some geriatric patients may still require assistance for mobility tasks [10] , irrespective of rollator usage. However, our study shows that rollator assistance does not interfere with functional gains and geriatric rehabilitation outcome, as seen in the almost comparable motor improvements of the treatment and control groups. Our findings underline the potential and, to some extent, legitimate the prescription of assistive devices in the rehabilitation of elderly persons with disabilities [2] to improve confidence and restore or maintain motor ability at the highest possible level [24] .
Our findings also agree with Bateni and Maki, who stated that wheeled walkers can improve balance and mobility [25] . From this point of view, we raise the question of how far assistive devices, such as wheeled walker, should be regarded as compensatory measures for a loss of capacity [26] . Hoening et al. suggest that the use of equipment may help prevent induced disability or preserve physical conditioning by maintaining a greater level of physical activity, or its effect may be direct, by allowing self-care tasks to be performed more efficiently [27] . Although the available postfall documentation data of our present study cohort prevented hazard or fallsrelated testing, our findings raise the possibility that especially frail patients with greater need for supervision may benefit from wheeled walkers. However, our retrospective study design makes the results not definitive, and from a methodological point of view, some shortcomings of our study have to be considered. Ignoring financial constraints and lack of information, one must consider awareness of the existence of assistive devices, positive device orientation, expectation of use, and availability as potential confounders of the present results. Especially in the long-term user group, several persons may not have had any underlying difficulty but instead were using their assistive device in a preventive fashion to feel a sense of security and avoid injuries, such as falls. In other words, the retrospective analysis was not able to clearly differentiate between patients who used and those who were in need of rollators before rehabilitation admission. Since a great proportion of subjects use equipment in combination with formal care [28] , decisions about the use of technical assistance were likely to be made with consideration for a sense of security. In these patients, continuing use of wheeled walker over an extended time period could have also lessened mobility-related functioning, facilitated dependency in self-care (as suggested by Alkjaer et al. [3] ), and influenced how people cope with disability.
CONCLUSIONS
Overall, the present study shows that rollators may be feasible substitutes for personal mobility-related activities and confidence enhancement during geriatric rehabilitation for a relatively moderate healthcare cost. 
ACKNOWLEDGMENTS
